[New oral anticancer drug, TS-1 (S-1)--from bench to clinic].
We describe in this paper a therapeutic modality which is based on a self-rescuing concept (SRC) featuring dual activity, i.e., effect-enhancing activity and adverse reaction-reducing activity. We present the theory and practice of S-1, a novel oral fluoropyrimidine anticancer agent designed to enhance anticancer activity and reduce gastrointestinal toxicity through the deliberate combination of the following components: an oral fluoropyrimidine agent, tegafur (FT); a DPD inhibitor (CDHP: 5-chloro-2, 4-dihydroxypyridine) which is about 200-fold more potent than uracil used in UFT; and an ORTC inhibitor (Oxo: potassium oxonate) which is localized in the gastrointestinal tract. We devised a novel oral anticancer agent, S-1, as a combination drug with a molar ratio of 1:0.4:1 for FT, CDHP, and Oxo, respectively. To compare S-1, FT, and UFT in terms of their anticancer activity and adverse reactions, a colon cancer implantation model in rats was used for 4-week consecutive oral administration from the time when the postimplantation tumor weight become about 2 g. The tumor disappeared on day 16 at a given dose of S-1 (as 22.5 mg/kg FT), and the tumor did not reappear for at least three months. Antitumor activity was more marked with S-1 than FT and UFT. Adverse reaction, i.e., stomatitis, depilation, and weight loss, were less frequent in the S-1 group than in the other groups. A clinical pharmacology study examined blood concentrations of 5-FU after twice-a-day administration after meals of S-1 at a dose of 40 mg/m2. Blood concentrations of 5-FU were 60 to 200 ng/ml in all twelve patients examined. Late phase II clinical trials of S-1 were conducted in patients with advanced and recurrent stomach cancers, in the same regimen as for the clinical pharmacology study. It basically consisted in four cycles, each of which comprised 4-week, twice-a-day, consecutive oral administration with a 2-week withdrawal. The overall response rate was 44.6% (45/101). Median survival time (MST) was 224 days. S-1 was given manufacturing approval by the Ministry of Health and Welfare of Japan after a priority review, with indications for advanced and recurrent stomach cancers. A late phase II clinical study of S-1 in patients with advanced/recurrent head and neck cancer was conducted in 59 eligible patients. Objective responses were 4 complete response (CR) and 13 partial response (PR), for a response rate of 28.8% (17/59). MST was 344 days. Grade 4 hemoglobin decrease was observed in one case; however, this returned to normal after the termination of drug administration and blood transfusion. Therefore, this event was confirmed to be reversible. A late phase II clinical trial of S-1 was conducted to evaluate the efficacy and toxicities in patients with metastatic colorectal carcinoma. Sixty-three patients with measurable metastatic colorectal carcinoma were enrolled in this clinical trial. The overall response rate was 35.5% (22/62), and the MST was 378 days. The main adverse reactions were myelosuppression and GI toxicities. The incidence of neutropenia (Grade 3 or 4) was 13%, while the incidence of other adverse reactions was 10% or below. None of 53 outpatients required to be hospitalization due to adverse reactions. Late phase II clinical trials of S-1 are in progress for colorectal cancer, breast cancer and non-small cell lung cancer. To establish the standard therapeutic modality for cancers, including gastrointestinal cancers, in Japan, the conduction of clinical trials combining S-1 and other anticancer drugs holds promise for the future.